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ABSTRACT

Respiratory protection is considered an essentia ingredient for the successful

mitigation of achemicd warfareincident. The use of air-purifying respirators can
provide for additiona response cagpability in these types of events. Through the
Department of Defense’'s Domestic Preparedness Program, the Digtrict of Columbia Fire
& EMS Department received 100 air- purifying respirators for use in an incident
involving chemicd warfare agents. The problem was that the Didtrict of Columbia Fire
Department did not have a standard operating guideline for the use of these respirators.
The purpose of this research project was to develop a standard operating guideline for the
use of air-purifying respiratorsin a chemicd warfareincident. The action research
method was utilized an involved and extengve review of goplicable civilian regulaions
and standards that govern the use of ar-purifying respirators. Since drict adherence to
these civilian regulations would essentialy prohibit the use of thistype of respirator, less
restrictive Army regulations were dso examined in an attempt to develop afunctiond
guiddine that could be utilized in case of afull-scde emergency involving these
chemicd agents.

The research questions that were answered were:
1. What are the regulations and standards that govern the use of air-purifying

respirators?
2. What are the United States Army’ s standard operating guidelines for the use of

ar-purifying respirators in a non-combat environment involving chemicd warfare

agents?



The results of the research project identified numerous regulations and standards
that placed significant operationa congtraints on the use of these respiratory protection
devices. Recommendations that were made included increased training requirements
for members utilizing ar- purifying respirators, increasing the Department’ s detection
cgpability for chemica warfare agents, and prohibiting the use of ar-purifying
respirators when the chemica agent involved is aknown human carcinogen. The

proposed standard operating guiddineisincluded in Appendix A.
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INTRODUCTION

Across the Nation, fire departments are attempting to raise their level of
preparedness to respond to terrorist incidents. Of particular concern isthe ability of the
fire service to adequately respond to terrorist incidents involving chemicd warfare
agents. The unique challenges that these types of incidents present to the fire service was
painfully demonstrated in March of 1995 when the chemica warfare agent sarin was
ddiberately released in the Tokyo subway system resulting in alarge number of both
civilian and fire fighter casudties. In order for the fire service to successfully mitigate an
incident of thistype, fire fighters must be equipped with persona protective equipment
that protects them from these agents. A key component of the persond protective
equipment necessary to protect fire fightersin incidents involving chemicd warfare
agentsistheir respiratory protection equipment. Recently, the Digtrict of Columbia Fire
Department took delivery of air-purifying respirators (APRS) to be utilized for respiratory
protection in long duration incidents involving chemica warfare agents. These APRs
differ from the type of respiratory protection normaly utilized by fire fighters and there
are dgnificant limitations to their use. The problem isthat currently the Didtrict of
Columbia Fire Department does not have a standard operating guideline for the
utilization of these APRs. The purpose of this applied research project isto develop a
standard operating guideline for the Didtrict of Columbia Fire Department to safely
utilize this type of respiratory protection.

The action research method was employed in this project to answer the following
research questions:

1. What are the regulations and standards that govern the use of air-purifying

respirators?



2. What are the United States Army’ s standard operating guidelines for the use of
ar-purifying repirators in a norn- combat environment involving chemica warfare

agents?

BACKGROUND AND SIGNIFICANCE

Relatively recent events such as the bombing of the World Trade Center in New
York City and the Alfred P. Murrah Federd Building in Oklahoma City demondtrated the
critical rescue role that the fire service playsin responding to the aftermath of terrorist
events. The recognition of thisrole, aswell as the vulnerability of the civilian emergency
response community to respond to events such as the Tokyo subway incident served as
the impetus for federd legidation to assst the fire service in response preparation for
these types of events. “Concerned that terrorist might move beyond using conventiona
weapons to weapons of mass destruction (WMD)- chemicd, biologica, and radiologicd,
or nuclear devices- Congress authorized the federa government to improve capabilities
to respond to such incidents, particularly at the local level” (U.S. Generd Accounting
Office, 1998, p.1). Thiscongressiona action resulted in the Defense Against Weapons of
Mass Destruction Act of 1996, commonly referred to as the Nunn-Lugar-Domenici Act.
This Act, through the Department of Defense’ s Domestic Preparedness Program,
provides training, exercises, expert advice and specidized equipment to loca
jurisdictions. The Digtrict of Columbia Fire Department received this much needed
specidized training in January of 1998 and in November of 1998, the Department took

ddlivery of specidized equipment to asss in responses to terrorigt incidents involving



weapons of mass destruction. The equipment that the Ditrict of Columbia Fire
Department received on loan from the Department of Defense consisted of
decontamination equipment, detection equipment, training aides, and persond protective
equipment. As specified by the Department, the persond protective equipment included
100 APRs, which consisted of the Scott AV 2000 adapter and the Scott NBC (C2A1)
caniger filter.

The decision to equip the Department with APRs was based on the perceived need to
provide respiratory protection for an extended period of timeto fire fightersinvolved in a
large-scale chemicd warfare incident. The Digtrict of Columbia Fire Department
currently utilizes the Scott 4.5 Sdf- Contained Breathing Apparatus (SCBA) equipped
with a 60-minute duration air cylinder for al operations requiring respiratory protection.
While this SCBA provides excdlent repiratory protection from chemicd warfare agents
(Department of Defense, Domestic Preparedness Program, 1998), this equipment has
drawbacks. The 60-minute air supply of the SCBA dgnificantly limitswork time and the
35-pound weight of this device contributes greetly to worker fatigue. APRS provide a
lesser degree of respiratory protection than SCBAS but in certain environments can
provide work times considerably longer than the 60- minute duration SCBAS.
Additionaly, APRs are light in weight and do not contribute to worker fatigue to the
same degree that SCBAs do. The advantage of longer work times and |ess operator
fatigue is Sgnificant in view of the fact that the hazards associated with some chemical
warfare agents may perdst at the incident Site for severa hours to several weeks after
these agents have been released (U.S. Army Medica Research Indtitute of Chemical

Defense, 1995).



The Department currently does not have a specific formaized written response plan
for incidents involving chemica warfare agents. Tentative response plans for amgor
incident of this type would involve equipping emergency personnel operating in the
immediate area of such an incident with SCBASs for maximum respiratory protection.
Emergency personnd operating on the periphery of such an event, and engaged in
activities such as evacuations and victim decontamination, would initidly utilize SCBAs
for respiratory protection. Later, they could downgrade this respiratory protection to
APRs at the direction of the Incident Commander.

Currently there are no standardized operating guidedines for the Incident Commander
to follow in making the complex decison to downgrade respiratory protection. In the
past, SCBAS have been used exclusively for respiratory protection. The utilization of
APRsisasggnificant deviation from this practice. While SCBAs sarve asan dl hazard
respiratory protective device, APRs are much more limited in their gpplication. Criticaly
important information such as the identification of the corntaminant, the concentration of
the contaminant, oxygen levels, airborne exposure limits, assgned protection factors, and
other important facts must be known prior to placing APRs in sarvice. The ramifications
of the decision to downgrade respiratory protection are critical and have a direct impact
on the safety of emergency responders.  This gpplied research project will attempt to
develop astandard operating guiddine for Incident Commanders to follow in making the
important decision to downgrade respirator protection. Additiondly, this standard
operating guiddine may shape future response plans as the limitations to the utilization of

these devices are more clearly defined.



The Didrict of Columbiais not directly bound by law to follow the Occupationd
Safety and Hedlth Adminigtration (OSHA) regulations for their municipa employees.

Fire department personnel are included in this exemption. However, OSHA regulations,
standards promulgated by the American Nationad Standards Ingtitute (ANS!), aswell as
suggested guideines by the Nationd Indtitute of Occupationd Safety and Hedlth
(NIOSH) and the American Industrial Hygiene Association (AIHA), create serious
concerns of liability should the Fire Department ignore these examples of acceptable
operating practices.

This research project is directly related to the materia presented in the Nationd Fire
Academy’ s Executive Development course. Specifically, the development of a stlandard
operating guideline that could improve the ddivery of emergency servicesisreated to
the course content of unit 10, “ Service Qudity/Marketing”. Also the examination of
gpplicable regulatory requirements for the use of APRsis rdated to the course content of

unit 11, “Legd Issues’.
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LITERATURE REVIEW

Research Question 1:

What are the regulations and standards that govern the use of air-purifying
respirators?

OSHA has extengive regulations governing respiratory protection. These regulations
can be found in the Code of Federal Regulations (CFR) title 29, part 1910, section 134
Respiratory protection. In part these regulations state “1n any workplace where
respirators are necessary to protect the health of the employee or whenever respirators are
required by the employer, the employer shdl establish and implement awritten
respiratory protection program with worksite-specific procedures’ (29 CFR1910.134,
¢,1). “The employer shall select and provide an gppropriate respirator based on the
respiratory hazard(s) to which the worker is exposed and workplace and user factors that
affect respirator performance and reliability” (29 CFR 1910.134,d, 1, i). “The employer
shdl identify and evauate the respiratory hazard(s) in the workplace; this evauation shall
include a reasonable estimate of employee exposures to respiratory hazard(s) and an
identification of the contaminant’s chemica state and physicd form” (29 CFR 1910.134,
d, 1, iii).

ANSI has standards that govern the use of APRs. These standards can be found
under ANSI Z88.2-1992 American National Standard Practices for Respiratory
Protection. These sandards provide a comprehensive outline of the requirements of a
respiratory protection program for the use of APRs. Until recently, ANS aso hed

gandards for the physica qudifications of the user of APRs. These standards were



found under ANSI Z88.6-1984 American National Standard Physical Qualifications for
Personal Respirator Use. This standard has been recently withdrawn by ANSI.

The Nationd Ingtitute of Occupationd Safety and Hedlth (NIOSH) has regulations
governing respiratory protection. These regulations can be found in the Code of Federal
Regulations (CFR) title 42, part 84 Approval of Respiratory Protective Devices. These
regulations address testing, certification, and fitting of respirators and their components
as required under OSHA regulation 1910.134. The maximum use concentration of
specific gases or vapors againgt which air-purifying chemica cartridges are approved for
use are listed in part 84, subpart L, 84.190. NIOSH aso publishes guiddines for
establishing and maintaining an acceptable respiratory protection program. This OSHA
recommended publication istitled NIOSH Guide to Industrial Respiratory Protection.

The American Indudtrid Hygiene Association (AIHA) publishes Respiratory
Protection A Manual and Guideline. The primary objective of this manud isto provide
practical guidance in setting up and operating respiratory protection programs that arein
compliance with the regulations required under OSHA 1910.134.

While guidelines such as the NIOSH Guide to Industrial Respiratory Protection and
the Respiratory Protection A Manual and Guideline from the American Industrid
Hygiene Association are not enforceable as regulations, they enjoy widespread
acceptance as evidenced by the following quote.

These guidedines are written for those respongible for establishing and administering an
acceptable respiratory protection program. These individuas should be knowledgesble
about the basic dements of arespiratory protection program as required in the OSHA
respiratory standard [29CFR1910.134] and as recommended in the NIOSH Guide to
Industrial Respiratory Protection [NIOSH 1987], the American National Standard for
Respiratory Protection (ANSI Z88.2-1992) [ANSI], and the American Industrial

Hygiene Association Respiratory Protection Manual [AIHA 1993]” (US Dept of
Hedlth and Human Services p.3).
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Research Quedtion 2:

What are the United States Army’ s standard operating guiddines for the use of air-
purifying repirators in a non-combat environment involving chemica warfare agents?

The United States Army’ s primary operationa guiddinesfor the safe handling of
chemicd warfare agents are contained in two publications, The Army Chemical Agent
Safety Program (Army Regulation 385-61) and the Toxic Chemical Agent Safety
Standards (Army Pamphlet 385-61). These guiddines supplement each other and are
designed to be used in concert. Specific chemica warfare agents are listed as well as their
maximum concentrations for particular types of respiratory protection. Both these
publications use tables and matrixes to smplify the presentation of datato assst in
determining when it may be appropriate to use APRs in atmospheres contaminated with
chemicd warfare agents. Additional, Mr. Sheldon Orr, safety officer of the U.S. Army’s
Technicd Escort Unit, provided clarification and ingght into the operational aspects of
the Army’ s guiddines for these agents. Mr. Orr was contacted about these specific Army
regulations due to his position as safety officer of the Technical Escort Unit. The
Technica Escort Unit is respongble for the safe trangport and handling of the chemicd
wegpons arsend of the United States.

The fact that the U.S. Army has standard operating guidelines for the use of APRs
for the handling of chemicd warfare agents in non-combat Stuations is Sgnificant.
These regulations apply to Active Army personnel aswell asto civilian Army employees,
civilian contractors, and Federal employees conducting work for the Army. NIOSH to
date has not certified any APRs for use in aamospheres contaminated with chemica

warfare agents or gpproved any chemica cartridge filter or canister filter for use againgt



specific chemicd warfare agents. These items and others effectively prevent full
compliance with exigting requirements for the use of APRswhen chalenged with

chemica warfare agents.

PROCEDURES

M ethodology

The action research method was used to develop standard operating guidelines for
the utilization of APRsin incidentsinvolving chemicd warfare agents. This procedure
involved an extengve literature review of what regulations and sandards exist governing
the use of APRs.  Commonly accepted guideline models such as those recommended by
NIOSH and AIHA weredso included. A literature review of the United States Army’s
non-combat guiddines for the use of APRs was dso undertaken. While nerve, bligter,
blood, and choking agents dl make up a category of chemicals referred to as chemicd
warfare agents, only the nerve and blister class of these agents would probably tax the
fire sarvice s ability to maintain respiratory protection throughout the incident. Thisis
due to the perastency of some of these agents and the length of time these agents would
remain in the areain sufficient concentrations to dictate respiratory protection. This
applied research project will focus only on the two main classes of agents, nerve and
blister, that represent the greatest challenge to emergency responders. The Learning
Resource Center of the National Fire Academy, the Library of Congressin Washington,
DC, the Government Printing Office dso in Washington, DC, and the Internet served as

the primary source of information for this research pgper. The information on the ANS

standard Z88.2 1992 was acquired directly from ANSI due to restrictions imposed by this
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standards agency on supplying libraries with current copies of this marketable standard.
The Department of Defense’'s Domestic Preparedness Help Line (1-800-368-6498) was
utilized to identify Internet address locations of non-classfied Army regulations

governing the handling of chemica warfare agents.

Once applicable civilianregulations and standards were identified through research
guestion number one, they were examined in detail. This examination was undertaken to
identify the components of these regulations and standards that could be successfully met
when faced with the chdlenge of chemicd warfare agents. These identified components
were then incorporated into a standard operating guideline. Then the Army regulations
identified in research question number two were examined in detall. These regulations
were found to be less restrictive than the regulations governing the civilian handling of
chemicd warfare agents.  The less redtrictive components of the Army’ s regulations
were then included in the standard operating guideline in those areas where compliance
could not be achieved using the civilian regulaions. The completed stlandard operating
guideline then conssted of the highest level of protection achievable through regulatory
efforts while dill providing for afunctiond guiddine. In reviewing this processit is
important to note that the Digtrict of Columbia Fire Department aready hasin place a
foundation of regulations and policies that govern the use of respirators that are of the
SCBA type. Additiona, the same respirator facepiece, which isamgor component of a
respiratory protection system, is utilized for both SCBA and APR operations.
Limitations

Thisresearch project was limited due to alack of information available about the use

of APRsfor respiratory protection against chemicd warfare agents. The author is



unaware of any other fire department that has actualy equipped its members with APRs
for use againg these agents.  Civilian regulations concerning APRs are based on non
emergency use of APRs in amospheres that have been extensvely characterized and are
limited to specific contaminates. Chemical warfare agents are not specificaly addressed
intheseregulaions. The Army regulations, while ussful in providing ingght into how
these agents are handled by the expertsin thisfield, are not directly transferable to
civilian applications. Subjective and arbitrary decisons and assumptions were necessary
to formulate afunctiona standard operating guideline. Thiswas necessary because of
inaction by regulatory and standards agencies in issuing guidance on the emerging issue
of APR usein incidents involving chemica warfare agents.

These decisons may have to be reevauated and revised if future testing, regulation,
or experience indicates a change is necessary.

Definition of Terms

Many of the following definitions were taken from the book American National
Standard Practices for Respiratory Protection by the American Nationa Standards
Indtitute, the Army Pamphlet 385-61, Toxic Chemical Agent Safety Standards, and the
book, Respiratory Protection A Manual and Guideline by the American Indudtrid
Hygiene Asocidtion.

Airborne Exposure Limits (AEL). A Department of Defense term that describes the

alowable concentrations in the air to which amog al unmasked chemica agent workers
can be exposed to in anorma 8 hour day and 40 hour week without known adverse

hedlth effects.



Air-Purifying Respirator (APR). A respirator in which ambient air is passed through

an ar-purifying eement that removes contaminant(s) (ANSI).

Assigned Protection Factor (APF). The expected workplace level of respiratory

protection that would be provided by a properly functioning respirator or a class of
respirators to properly fitted and trained users (ANSI).

Bliger Agents. A dass of chemicd warfare agents that injuries the eyes and lungs
and burns and bligters the skin (Army Pamphlet).

Blood Agents. A class of chemica warfare agents that are absorbed by the blood
stream and block the body’ s use of oxygen.

Canigter Filter. A container with afilter, sorbent, or catalyst, or a combination of
these items, which removes specific contaminants from the air passed through the
container (ANSI).

Chemicd Warfare Agents. Chemica compounds intended for usein military

operationsto kill, serioudy injure, or incapacitate persons through its physiologica
effects (Army Pamphlet).

Choking Agents. A cdlass of chemicd warfare agents that induces acute lung injury.

These agents are dso referred to as pulmonary agents.

End Of Service Life Indicator (ESLI). Anindicator that invokes an automeatic and

spontaneous warning signal when the service life has been reached (NIOSH).

Facepiece Fit Check. A test conducted by the wearer to determine if the respirator is

properly seated to the face (ANSI).

IDLH (Immediately Dangerousto Life or Hedth. Acute respiratory exposure that

poses an immediate threet of loss of life, immediate or ddayed irreversible adverse
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effects on hedlth, or acute eye exposure that would prevent escape from a hazardous
atmosphere (NIOSH).

Milligrams per Cubic Meter (mg/m3). A method to express the concentration of an

agent as measured in milligrams per cubic meter.

Negative-Pressure Respirator. A respirator in which the air pressure ingde the

respiratory inlet covering is negative during inhaation with respect to the ambient air
pressure (ANSI).

Nerve Agents. A classof chemicd warfare agents that causes casudties by
interfering with the ability of musclesto rdax after simulation by associated nerves.
These agents are considered the most toxic of dl the chemica warfare agents (Army
Pamphlet).

Permissible Exposure Limits (PEL). Term for OSHA regulations that describe

arborne exposure limits (AIHA).

Parts per Million (PPM). A method to express the concentration of an agent as

measured in parts per million.

Poor Warning Properties. A substance whose odor, taste, or irritation effects are not

detectable or not persistent at concentrations at or below the exposure limit (ANS)).

Quantitative Fit Test. A fit test that uses an insrument to measure the chalenge
agent insde and outside the respirator (ANS)).

Supplied-Air Respirator (SAR). A respirator that is equipped with asmall diameter

hose through which respirable air is supplied (AIHA).

Sdf-Contained Breathing Apparatus (SCBA). An aimaosphere-supplying respirator

in which the respirable gas source is designed to be carried by the wearer (ANS]).
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Sarvice Life. The period of time that a respirator provides adequate protection to the

wearer (NIOSH).

RESULTS

Research Quedtion 1:

Wheat are the regulations and standards that govern the use of air-purifying
respirators?

OSHA, ANSI, NIOSH, and AIHA have regulations and standards that require
medica evauations of employeeswho use APRs. This requirement is aready addressed
by exigting Departmenta regulation governing the use of SCBAs and does not require
additiond action for compliance.

OSHA, ANSI, NIOSH, and AIHA have regulations and standards that require that
the responsibility for operating and maintaining a respirator protection program be tasked
to one specific individud. Thisrequirement is aready addressed in existing
Departmentd regulations governing the use of SCBAs and only requires an expansion of
exiging duties for compliance.

OSHA, ANSI, NIOSH, and AIHA dl require fit testing of respirator facepieces. The
Department currently performs quantitative fit testing on al issued respirator facepieces
as part of the SCBA respirator program. The same Scott AV 2000 facepiece is used for
both SCBA and APR operations. No additiona action is required for compliance.

OSHA, ANSI, NIOSH, and AIHA have regulations that govern the cleaning and

disnfecting of respiratory facepieces. The Departments has regulations that comply with

18



19

these requirements as part of the SCBA respirator program. No additiona action is
required for compliance.

OSHA, ANSI, NIOSH, and AIHA dl require the employer to develop and
implement a written respiratory protection plan with work-site specific procedures. The
development of the standard operating guiddine included in Appendix A should achieve
compliancein thisarea

OSHA, ANSI, NIOSH, and AIHA specify that employees be trained in the specific
nature of the hazards that they maybe exposed to while utilizing an APR. A training
requirement on the specific hazards of chemicd warfare agentsisincluded in the
proposed standard operating guiddine to comply with this requirement.

OSHA, ANSI, NIOSH, and AIHA have requirements that employees be trained in
the proper donning/doffing techniques of APRs as wdl as the limitations of respirator
protection. A training requirement on the limits of protection afforded by the
Department’ s APRs againgt chemical warfare agents as well as proper donning/doffing
techniquesisincluded in the proposed standard operating guiddine to comply with this
requirement.

OSHA, ANSI, NIOSH, and AIHA have regulations and standards that specify that if
a contaminant can not be identified and quantified, the atmosphere shdl be assumed to be
IDLH and the use of APRs s prohibited. This requirement isincorporated in the
proposed standard operating guiddine to achieve compliance in this area.

OSHA, ANSI, NIOSH, and AIHA have regulations that specify that APRs shdl not

be utilized in oxygen deficient aimospheres. A requirement that APRs not be utilized in



oxygen deficient atmospheres is incorporated into the proposed standard operating
guiddine to achieve compliancein thisarea

OSHA, ANSI, NIOSH, and AIHA require that SCBAs be utilized in IDLH
amospheres. This requirement effectively diminates the use of APRs in these Situations.
This requirement isincorporated in the proposed standard operating guideline to achieve
compliancein thisarea

OSHA, ANSI, NIOSH, and AIHA prohibit the use of both SCBA and APR
respirators by personnd that have facid hair that could interfere with the facepiece sed
of the respirator. The Department does not adhere to this requirement for members
utilizing positive pressure SCBA facepieces. APRSs have facepieces that are operated in
the negative pressure mode and they are inherently more susceptible to facepiece legks.
A requirement in the proposed standard operating guideine prohibits members from
usng APRsif they have facid hair, which may interfere with the facepiece sed. This
requirement will achieve compliancein thisarea.

OSHA, ANSI, and NIOSH have requirements that the user perform a negative-
pressure facepiece fit test each time an APR isworn. This sdlf-test is to be performed
prior to entering the contaminated area. This requirement is incorporated in the proposed
standard operating guiddine to achieve compliance in this area.

OSHA, ANSI, NIOSH, and ANSI have storage requirements to protect APRs and
their cartridges/canisters while they are not in use. A requirement in the proposed
standard operating guiddine isincluded to comply with this requirement.

NIOSH has a recommendation that specifies that if a contaminant isidentified asa

potentia human carcinogen, only a SCBA or a SAR maybe used to provide respiratory
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protection. Army Regulation 385-61 aso specifiesthis redtriction. Mustard agents H,
HD, HN, and HT aswdll as Lewidte are chemica warfare agents that are known human
carcinogens. A requirement prohibiting the use of APRs in incidents involving these
blister agents is included in the proposed standard operating guiddine to comply with
these requirements.

Research Quedtion 2:

What are the United States Army’ s standard operating guidelines for the use of air-
purifying repirators in a non-combat environment involving chemicad warfare agents?

NIOSH recommends that when respiratory protection is required under emergency
conditions, only SCBA respiratory protection be worn. Compliance with this
recommendation would prevent the use of APRsin terrorigt incidents involving chemicd
warfare agents. Army Regulation 385-61 and Army Pamphlet 385-61 specify that APRs
can be used in emergency incidents. Thislessredtrictive Army regulation was used asa
supportive basis for dlowing APR use in emergency incidents in the proposed standard
operating guiddine,

OSHA, ANSI, and AIHA require and recommend that APR canigter filters have an
end-of-service-life-indicator (ESLI) or change schedule based on data that will ensure
canigters are changed before the end of their service life. Since there are no approved
chemica warfare agent canidter filters, data recommending service lifeis not available.
The Scott AV 2000 APR utilizesthe C2A1 military canigter filter. Both Army
Regulation 385-61 and Army Pamphlet 385-61 specify that these military canigter filters

be changed every two hours when they are exposed to contaminant levels above AEL



levels. This Army requirement served as a basis to specify atwo-hour change schedule
in the proposed standard operating guideline.

ANSI, NIOSH, and AIHA recommend that APRs not be utilized when contaminants
have poor warning properties above PEL/AEL levels. Many chemicd warfare agents
such as sarin (GB), VX, and tabun (GA) have poor warning properties at AEL levels and
adherence to the recommendations would prevent the use of APRs in incidentsinvolving
many of the chemica warfare agents. Army Regulation 385-61 and Army Pamphlet 385-
61 permit the use of APRs in incidents involving non-carcinogenic chemicd warfare
agents. The guidance provided by these Army regulations serves as the basis for
incorporating APR use in the proposed standard operating guideline.

OSHA, ANSI, NIOSH, and AIHA specify that a NIOSH approved respirator be
utilized. NIOSH has not gpproved any APRs for use againgt chemicd warfare agents.
Compliance with this regulation and recommendation would prevent the use of APRsin
chemica warfare incidents. Army Regulation 385-61 and Army Pamphlet 385-61 state
that specific military APRs or those certified by the military as equivalent maybe wornin
inddents involving some chemica warfare agents. The Scott AV 2000 APR that is
utilized by the Didtrict of Columbia Fire Department is not approved by the military. The
Scott C2A1 canigter filter, which isamaor component of this APR, is approved by the
military. Infact, severd of the approved military APRS utilize this same canigter filter.
The use of non-NIOSH approved APRs in the proposed standard operating guideline was
based on the Army’ s deviation from this requirement as well as the smilarities of the
mgjor components of the military approved APRs and those supplied to the Didtrict of

Columbia Fire Department.



Army Regulation 385-61 and Army Pamphlet 385-61 assign a protection factor of
2000 to military APRs. NIOSH assigns a protection factor of 50 to full facepiece
negative pressure APRswhile ANS attributes a protection factor of 100 to this class of
respiratory protection. A protection factor of 50, which is consistent with the NIOSH
sandard, was arbitrarily assigned to this APR assembly for the purpose of determining
operationa guiddines. This protection factor is subject to revison if additiond
information becomes available to provide guidance in this area.

Army Regulation 385-61 and Army Pamphlet 385-61 require that continuous real-
time monitoring with an darm s&t at the applicable IDLH vaue be utilized when APRs
are placed in service. The Didtrict of Columbia Fire Department does not have such
sophigticated equipment. Compliance with this requirement will be attempted by
requiring frequent air sampling in areas that APRs are being utilized in, with an
additiond requirement that continuous red-time monitoring with an darm be deployed

when this equipment becomes available from responding Federa or military assets.

DISCUSSION

The results of this applied research project showed that there are Sgnificant
redrictions on the use of APRs aswell as serious limitations on their gbility to provide
adequate respiratory protection. These restrictions and limitations must be fully known
and followed by Incident Commanders to ensure the safety of emergency respondersin
incidents involving chemica warfare agents.

The respiratory system is susceptible to more injury from hazardous materid Stuations
than any other body system except the skin. Selecting the proper respiratory protection
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equipment, and using it correctly for emergency control, escape from life-threatening
gtuations, or routine work is as critica as choosing protective appard for the skin. Using
the wrong respirator puts the wearer a risk of injury or death (Phillips & Browner, 1994,
p.37).

There is presently an unmet need for guidance for the use of APRs in incidents
involving chemicd warfare agents. Thisis characterized by the following quote.

OSHA recognizes that there are unique contaminate Situations, such as those involving
chemica warfare agents, that involve primarily military exposure and that may require
gpecidized respiratory protection equipment. Niosh certification for respiratory
protection specific to such hazards does not exist and is not likely to be forthcoming
(Federd Register, 1998, p.1197).

With the current threet level of terrorigt activity in the United States, it isimportant
that the emergency response community have a basdine response to al types of terrorist
threats. “Asthe NBC [Nuclear, Biologica, Chemical] wegpons become more available,
as the technology of science improves, and as more information becomes more readily
available, the when becomes more assured of occurring on thetime line. “When' will
happen. Of that there is no question” (Mullins, 1997,p.356). Specid Agent Jm Rice, the
FBI agent who supervises the agency’ s terrorism task force was recently quoted as
saying, ‘We dways take the stand that Washington is the number one target in the world
and go from there” (Fernandez, Horwitz, 1999,April 14).

Given the unique threet facing the Nation’s Capitd, it isimperative that the Digtrict
of Columbia Fire Department has a basdline response to incidents involving chemica
warfare agents. Guidelinesthat dlow for the safe use of APRs by emergency responders
provides the Digtrict of Columbia Fire Department with an additiona capability to
address such an event. The limitations and restrictions of these devices that surfaced

during this research process serve to more clearly define the parameters of their potentia

deployment options. Thisinformation will assist the Incident Commander in the possible
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deployment of members equipped with this type of respiratory protection and will
provide guidance in the preparation of a sandard operating guideline for an overdl

response plan to thistype of incident.

RECOMMENDATIONS

This gpplied research project identified numerous training issues that must be
addressed prior to the Didtrict of Columbia having afully functiond APR capalility.
Personnel must be trained in the unique hazards of chemicd warfare agents as well asthe
sggns and symptoms of exposure to these agents. The limitations of APRs compared to
SCBAs mugt be fully known by members wearing this protective equipment. Practica
training sessons that cover actud donning and doffing techniques, negative pressure
sdf-tedts, caniger filter replacement schedules, and actua familiarization time with this
new equipment must be provided for by the Department. The proper storage of this
equipment, specificaly the APR canigter filter, needs to be included in the training
program. The Department must train Incident Commandersin the use and limitations of
APRs because the decision to employ APRsfor respirator protection ultimately rests with
the Incident Commander.

It is recommended that the Department reevaluate their hazardous materia detection
equipment for chemica warfare agents. Currently the Department is equipped with the
Chemica Agent Monitor (CAM), the Saw Minicad Mk || detector, Draeger Tubes,
M256A1 Chemica Agent Detector Kits, M-8 paper, and photo ionization detectors.

However, APR use is dependent on knowing the identity of the contaminate aswdl as



the concentration. Detection equipment that only identifies the product but does not
quantify the concentration a very low levels has only limited value in determining if it is
safe for APRs to be utilized.

Thefocus of this applied research project was very narrow. Only the nerve and
blister classes of chemicd warfare agents were examined. The threet of terrorism dso
includes the possibility of nuclear and biologica wegpons. APRs may have arolein
these types of events. It isrecommended that these types of incidents be examined and if
APRSs provide the response community with additiona capability in these aress, then
guiddines should be devel oped and incorporated into the proposed standard operating
guiddine.

It is recommended that the regulations and standards that govern the use of APRs be
closely monitored for changes that may affect the response community. With the threat
of terrorism growing in this country, changes and dlarification in these regulations maybe
forthcoming. Standard operating guidelines may have to be updated to reflect more
relaxed or stringent requirements for APR use. New APR products from equipment
manufacturers should aso be followed closely as manufacturers may attempt to address
some of the shortfalls of the present equipment as the demand for this type of equipment
increases.

Finaly, regulations and standards can vary from sate to sate. The Didrict of
Columbiais not covered by a State OSHA plan. Federal OSHA regulations therefore do
not gpply directly to Digrict of Columbiamunicipa employees. Additiona, Washington

DCisaFederd city which makes it unique in many regulatory aress. It isrecommend
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that readers who refer to the proposed standard operating guideline for guidance redize

that different regulations may gpply in their jurisdictions.
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APPENDIX A

Proposed Standard Operating Guidelines For The Utilization of Air-Purifying
Respirators|n Incidents Involving Chemical Warfare Agents

Policy
APRs shdl be used for respiratory protection only when specificaly authorized by

the Incident Commander. Incident Commanders should authorize the use of APRsonly
in emergency Stuations such asfull-scae chemicd warfare incidents that overwhem the
Department’ s ability to maintain respiratory protection through the use of SCBAS.
Members dependent on APRs for respiratory protection may not be deployed into the hot
zone of these hazardous materid incidents. Members relying on APRs for respiratory
protection who are deployed into the warm zone should have additiond limitations
placed on ther activitiesto minimize their potentid exposure to toxic contaminants.
Incident Commanders should be fully aware of the Sgnificant protection limitations of
APRs. The authorization to permit APR use should only be issued after acomplete Ste
characterization by the Hazardous Materia Unit or other competent authority. All aspects
of the standard operating guideline must be followed to insure adequate protection from
these chemical agents.

These guidelines for the use of APRs are in addition to the Department’ s regulations
governing training requirements, medica examinations, cleaning and disinfecting
procedures, fit testing, program administration and other pertinent components of our

existing SCBA respiratory protection program.



Restrictions/Limitations

Theidentification and quantification of chemica warfare agentsis limited by the DC
Fire Department’ s current detection capability. Assgtance in the identification and
quantification of the chemica warfare agent involved will have to be received from
Federd or military sources such asthe Army’s Technica Escort Unit, to safdly utilize
APRs. Once identified and quantified, the DC Fire Department has detection equipment
sengitive enough to monitor the incident site for the safe use of APRs in incidents
involving the nerve agents tabun (GA) and sarin (GB). Assgtance with identification,
quantification as well as monitoring will have to be received from specidized
Federd/military sourcesin order to safdly utilize APRsin incidents involving the nerve
agents soman (GD) and VX.
Thefollowing regtrictions and limitations gpply to APR use in chemicd warfare
incidents:
- Only membersfully trained in al aspects of APRs may use thistype of respiratory
protection.
- APRs may not be used for protection against mustard agents (H, HD, HN, and HT) or
Lewiste (L). These agents are known carcinogens.
- If achemicd warfare agent contaminant cannot be identified and quantified, APR useis
prohibited.
- If oxygen levels are less than 19.5%, APRs cannot be utilized.
- APR useis not permitted in IDLH atmospheres
- Members who have facid hair that may interfere with the facepiece sed shdl not be

permitted to use APRs.
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- Caniger filters shdl be stored in their seded container in an upright position. Canister

filters found in open containers sall be not be used.

Procedure
- Only the Scott AV-2000 facepiece and the Scott AV-2000 adapter with the C2A1

canigter filter isto be used for APR protection from chemica warfare agents.

- A negative pressure facepiece fit check must be performed each time the APR isworn.

- Air monitoring in the warm zone shdl be done at frequent intervals usng DC Fire
Department detection devices. Continuous real-time monitoring shal be implemented
when Federd or military support provides us with this cgpability.

- When air monitoring indicates that the contaminant level has exceeded the maximum
exposure concentration, members shal leave the contaminated area at once.

- Caniger filters shdl be changed after a maximum of two hours of use in atmospheres
with contaminant levels above AEL levels

- DC Fire Department’ s current monitoring cagpability limits the use of APRs to incidents

involving the nerve agents tabun (GA) and sarin (GB).

- APRs maybe used for respiratory protection from the nerve agents VX and soman

(GD) if assgtance with identification, quantification and monitoring is obtained
from sources such as the Federa government, military units, or other speciaized
resources.

- An Assigned Protection Factor (APR) of 50 shdl be utilized in determining the

operationd limitations of the APR.

- The maximum exposure concentration for APR use shal be determined by the
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fallowing formula

(AEL) X (APF) =Maximum Exposure Concentration

Tablel

Maximum Chemical Exposure Concentrations For APR Use Measured In mg/m3

Chemicd Warfare Airborne Exposure IDLH APR Assigned Maximum Exposure
Agent Name Limit (AEL) Protection Concentration
mg/m3 mgm3 | Factor (APF) =50 |  With APR mg/m3
GA Tabun .0001 2 50 .005
GB Sain .0001 2 50 .005
GD Soman .00003 .06 50 .0015
VX .00001 .02 50 .0005
Table 2

Maximum Chemical Exposure Concentrations For APR Use Measured In ppm

Chemicd Warfare Airborne Exposure IDLH APR Assgned Maximum Exposure
Agent Name Limit (AEL) Protection Concentration
ppm ppm Factor (APF) =50 With APR ppm
GA Tabun .000015 .03 50 .00075
GB Sain .000017 .03 50 .00085
GD Soman .000004 .008 50 .0002
VX .0000009 .0005 50 .000045

The Scott C2A1 canigter filter dso meets the military specifications for protection

againg cyanogen chloride, hydrogen cyanide, phosgene, and the riot control agents CS

and CN. However, it is not anticipated that downgrading respirator protection from

SCBAsto APRs would become necessary in incidents involving these agents.
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